Background: Social networking technologies are an emerging tool for HIV prevention.
A frican Americans and Latinos in Los Angeles, California, as in the rest of the United States, have high rates of incident cases of HIV and new diagnoses (1, 2) . Since 1981, most of these cases have been attributable to men who have sex with men (MSM), a group that accounts for up to 82% of all infections (2) . Researchers have proposed using novel strategies to increase HIV prevention and testing efforts among African American and Latino MSM.
The community peer-leader model is designed to increase HIV prevention and testing behaviors by changing social norms (3, 4) . These interventions, which enlist peer health educators to disseminate HIV-related information to their communities, have increased condom use and decreased unprotected anal intercourse, with sustained behavior change up to 3 years later (5, 6) . To address the potentially high cost of these community-based interventions, online methods have been proposed to rapidly and cost-effectively deliver widespread HIV prevention (7) (8) (9) .
Addressing at-risk populations of Internet users is especially important because those who seek sex on the Internet may be at increased risk for HIV (10 -13) . Use of online social networking has grown exponentially, especially among African Americans, Latinos, and MSM (14 -17). These networks are thus potentially useful platforms for delivering a peer-led intervention on HIV prevention (18, 19) . However, this approach has not been systematically tested.
The HOPE (Harnessing Online Peer Education) study tested the feasibility, acceptability, and effectiveness of using social networking sites (specifically Facebook) to increase HIV prevention and testing. This 12-week intervention, designed primarily for African American and Latino MSM, tested whether participants who received peerdelivered information on HIV prevention over Facebook compared with those who received peer-delivered information on general health over Facebook were more likely to request a home-based HIV testing kit, report decreased sexual risk behaviors, and find social networking communities to be acceptable and engaging platforms for HIV prevention. This article presents the results of those primary outcomes. (19) . Between September 2010 and January 2011, a total of 122 participants were recruited from online venues (n ϭ 104), community venues (n ϭ 6) frequented by African American and Latino MSM (for example, restaurants, clubs, schools, and universities), and direct referrals from participants (n ϭ 12). Six participants completed only the first 15 responses and were excluded from the analysis. Before randomization, we found that 4 participants completed multiple surveys; we included their most recent responses, leaving a total of 112 valid responses.
Community venue staff were contacted and provided potential participants with fliers stating that the HOPE UCLA study was seeking African American or Latino participants aged 18 years or older who were MSM. Fliers provided a contact e-mail address and Web link for additional information and registration.
Participants were recruited from the Internet and social networking sites through paid, targeted banner ads on social networking sites, such as Facebook; recruitment posts on the personals and jobs sections on Craigslist in the greater Los Angeles area; and a Facebook fan page with study information taken from community fliers. Participants were told that they could recommend the Web site to friends who were interested and fit inclusion criteria.
Interested candidates were screened for eligibility on the Web site. Participants met the following criteria: African American or Latino man, age 18 years or older, has a Facebook account, self-reported living in the Los Angeles area, and had sex with a man in the past 12 months. A "Facebook Connect" technology application was created to verify each participant's unique Facebook user status (19) . Because this application reduced the anticipated speed of enrollment of African American and Latino MSM, we first recruited 70% of the sample from these populations and then opened enrollment to a small number of participants who were not African American or Latino to prevent study delays.
Because the intervention was based on social network participation, all participants registered before taking the baseline survey so that they could begin the study concurrently. Once 112 valid participants enrolled, they were randomly assigned to 1 of 2 intervention or control groups and were sent an e-mail with a link to an online baseline survey.
Recruitment and Training of Peer Leaders
On the basis of research showing that 15% of a population would be needed for a peer intervention (3), 18 peer leaders were recruited from community organizations serving African American and Latino MSM. Organization staff gave study fliers to potential peer leaders who met inclusion criteria: friendly and well-respected African American or Latino MSM aged 18 years or older, having had sex with a man in the past 12 months, having a Facebook account or being willing to create one, and being interested in educating others about health. Potential peer leaders visited the study Web site for an online eligibility screening.
Peer leaders who satisfied enrollment criteria were informed about the study design and were randomly assigned to the HIV (intervention) group or general health (control) group. Peer leaders were informed about study goals but were asked not to disclose this information to participants. All peer leaders attended three 3-hour training sessions at UCLA according to their group (HIV or general health).
Training sessions provided lessons on the epidemiology of HIV or general health subjects and ways of using Facebook to discuss health and stigmatizing topics. Peer leaders were given baseline and final questionnaires to ensure that they had gained necessary skills. Additional information about peer leaders and training is available online (20) . Two peer leaders (1 in each group) did not finish the training, leaving 16 leaders who were trained and qualified to conduct the intervention. Peer leaders were paid in electronic gift cards for their study participation ($30 for the initial 4 weeks, $40 for the next 4 weeks, and $50 for the final 4 weeks).
Intervention
Facebook was used to create closed groups (unable to be accessed or searched for by persons who were not group members) for the 2 control and 2 intervention groups. Participants were randomly and blindly assigned to 1 of 2 intervention or control groups and then randomly assigned to 2 peer leaders within that group. Each group was designed to have 28 participants and 4 peer leaders. Randomization was performed by a random-number generator with participants blinded to assignment and unable to be placed
Context
Infection with HIV is a major health concern for men who have sex with men (MSM). Social media use is high in this population, offering a possible tool for education and intervention.
Contribution
In a randomized, controlled trial of HIV peer education delivered through social media (specifically Facebook), MSM in the intervention group were more likely to request, complete, and return home HIV testing kits than those in the control group. Participants indicated high satisfaction, engagement, and retention with the intervention.
Caution
The intervention lasted for only 12 weeks.
Implication
Social media may be effective for HIV prevention and diagnosis in MSM.
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Original Research in a group or condition at their request. No participants or peer leaders were involved in randomization. During each week of the 12-week study from March through June 2011, peer leaders attempted to communicate with their assigned participants on Facebook by sending messages, chats, and wall posts. In addition to general conversation, peer leaders in the intervention group were instructed to communicate about HIV prevention and testing, whereas those in the control group communicated the importance of exercising, healthy eating, and maintaining a low-stress lifestyle.
Because best practices for health and social media communication have not been established, peer leaders talked weekly with their trainers about how to increase participant engagement. For example, in the first week, peer leaders were instructed to send friendly messages to elicit a basic response from participants. Peer leaders were advised to tailor messages each week on the basis of participant responses and engagement. They were not required but were allowed to interact with other participants in their group.
Participants were instructed to use Facebook as they normally would, with no obligation to respond to or engage with peer leaders or other participants or to remain a member of the Facebook group. Participants could control the amount of personal information that they shared with other group members by adjusting their Facebook settings. They were not provided guidance on whether they could interact with each other outside of the study context.
To monitor intervention content and fidelity, peer leaders returned "response sheets" each week that indicated whether and which participants had responded to their contact attempts, coded by date, contact method, content topic, and participant engagement. Every 4 weeks, participants in both groups were told that they could request a free, home-based testing kit (Home Access HIV-1 Test System, Home Access Health, Hoffman Estates, Illinois). Each participant was able to receive 1 kit during the 12week study.
Each kit included a personal identification number associated with the participant. Personal identification and testing kit numbers were documented before kits were sent to participants. Home Access Health provided the personal identification numbers on the testing kits that were returned along with data on rates of participant follow-up to receive test results.
At baseline and follow-up (12 weeks after baseline), participants completed a 92-item survey (21) that focused on demographic characteristics; Internet and social media use (including comfort using the Internet and social media to talk about health and sexual risk behaviors); general health behaviors, such as exercise and nutrition; and sex and sexual health behaviors (including HIV testing and treatment). Demographic characteristics, HIV risk, and general health-related items had been validated in previous studies; Internet and social media items were created specifically for this study.
Primary intervention end points were based on verifiable behavior change from baseline to follow-up: requesting a home-based testing kit, returning the kit, and following up for test results. Secondary end points were self-reported reduction in number of sexual partners and observed and self-reported communication using the social networking community.
Statistical Analysis
Sample size was originally set assuming 7 clusters per condition. Twenty-five participants per cluster (185 total per condition) provided 80% power to detect a betweengroup difference in HIV testing of 16 percentage points or more. Fiscal constraints required us to scale back the number of clusters to 2.
Statistical analyses were done using Stata, version 12 (StataCorp, College Station, Texas). Demographic characteristics measured at baseline were compared using chi-square tests for categorical variables and t tests for continuous outcomes. Metrics for online community partici- Original Research Social Networking for HIV Prevention pation and engagement were summarized for each 4-week period and group. Data on community group participation were available at the condition level but not the individual cluster level. Requests for HIV testing kits, returned tests and follow-up, social media use, and sexual risk behavior were summarized by individual Facebook group, within condition. The 95% CI for the between-group difference in rates of HIV testing requests was calculated using the SE for the linear contrast comparing the average of the rates in the 2 intervention groups with that in the 2 control groups.
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RESULTS
Between September 2010 and June 2011, a total of 112 participants were randomly assigned to an intervention (n ϭ 57) or control (n ϭ 55) group (Figure) . Table 1 presents data on baseline sociodemographic characteristics. Participants' mean age was 31.5 years; 60% of participants were Latino, 28% African American, 11% white, and 2% Asian. Almost 60% reported having a high school diploma, GED, or associate's degree, and more than 35% reported having a bachelor's degree or higher. The control group had more single participants than the intervention group (91% vs. 75%), and the intervention group had more persons who completed postsecondary education than the control group (65% vs. 56%).
The intervention and control groups had no significant differences in recruitment (Ͼ75% in each group were recruited online, and Ͻ25% were recruited offline from local organizations and referrals). A total of 105 participants (93.8%) completed the follow-up survey. Table 2 summarizes participant acceptance and engagement (communicating through chat, wall posts, and private messages) over the three 4-week assessment periods. As expected, participation was highest during the first period across all 3 activities. Participation and engagement was high across all 3 assessment periods for the intervention (95%, 91%, and 77%, respectively) and control (73%, 62%, and 55%, respectively) groups. Table 3 presents between-group differences in HIV test requests, returned tests, and follow-up for each group and overall.
More intervention participants requested an HIV testing kit than control participants (25 of 57 [44%] vs. 11 of 55 [20%]; mean difference, 24 percentage points [95% CI, 8 to 41 percentage points]). For comparison purposes, a separate analysis using mixed-effects logistic regression gave consistent results. Adjusted regressions that included age and marital status did not change the conclusion.
Because of the sparse data on returned tests and follow-up for test results, statistical analyses of these outcomes are not presented. Of the 25 intervention participants who requested a testing kit, 9 returned it and 8 of them followed up to obtain their test results. Of the 11 control participants who requested a testing kit, 2 returned it but neither followed up to obtain their test results. Table  4 shows social media use and sexual risk behavior by group. The median number of sexual partners within 3 months decreased from baseline to follow-up among the intervention (Ϫ2) and control (Ϫ1) groups.
DISCUSSION
Among MSM in Los Angeles, a peer-led HIV-testing intervention using study-created social networking communities led to high rates of participant engagement and an increase in home-based HIV testing. This study is important for several reasons. First, we believe it is the first randomized, controlled trial of HIV testing that is based on social networking and suggests that social networking can change health behaviors and increase HIV testing among at-risk populations. Second, it suggests that African American and Latino MSM find social networking to be an acceptable and engaging platform for HIV prevention and find home-based testing kits to be an acceptable method of testing. Third, it includes a verifiable behavioral outcome of HIV testing and self-reported measures, providing further validity that social networking communities can change HIV-related health behaviors. Fourth, it has 12-week retention rates of more than 93% among minority MSM, suggesting that these methods lead to high rates of participant engagement and can be used to overcome low retention rates typically found in online studies (1) . These results are encouraging because a higher proportion of intervention participants than control participants returned their HIV testing kits and followed up to receive test results.
The active participation of African American and Latino MSM supports research showing that social networking is growing among minority groups and is an acceptable and engaging platform for HIV prevention among at-risk populations (23) . African Americans (33%) and Englishspeaking Latinos (36%) are almost 1.5 times more likely to use social networking sites than the general adult population (23%) (22, 23) . In addition, gay, lesbian, and bisexual persons use social networks more often than heterosexuals (15) . The high rates of requests for home-based HIV testing kits suggest that pairing these kits with HIV interventions involving social networking may be a feasible and acceptable testing method among at-risk, stigmatized groups.
Of note is the greater frequency of chatting and sending personal messages in the intervention group than in the control group. These values were reported by peer leaders rather than observed by the investigators but might provide important information to help explain the effects of the intervention because peer leaders were instructed to use real-time, private methods of communication as a tool for behavior change to prevent HIV. Our study has limitations. First, it was limited to only 2 Facebook communities per group. Second, participants' location was self-reported; some participants may have falsely reported being from Los Angeles. Third, because this study was designed to test the feasibility and acceptability of using social networking to increase HIV testing, a control social networking group (focusing on peerdelivered communication about general health) was deemed a more fitting control setting than offline, peerdelivered information on HIV prevention. However, findings about reductions in sexual risk behaviors were similar to those in studies of offline HIV interventions using peer leaders (4, 24) . Fourth, because many MSM use additional social and sexual networking sites, future research could compare the usefulness of these sites for interventions to prevent HIV. Finally, no established best practice existed for HIV communication using social networking; peerleader communication style and content therefore varied on the basis of guidance from the trainers. Because this factor may reduce the ability to generalize message content and style, future research can determine best practices for HIV communication using social networking.
Research on the HIV treatment cascade, or the decreasing proportion of HIV-positive persons who receive HIV-related services at each stage of testing, care-seeking, and medication adherence, has shown the importance of targeting HIV identification efforts toward at-risk populations, such as MSM, to increase testing and link HIVpositive persons with care (24, 25) . As social networking becomes increasingly prevalent, it will be available for rapid, widespread, and population-focused HIV prevention, testing, and treatment. Data underscore the need to evaluate these innovative technologies for HIV prevention and treatment among at-risk groups. 
